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The intent of this work is t o  survey various data sources pertinent 
to the  dynamics of the king crab in Alaska with particular emphasis on the 
Kodiak region. The work described herein was supported by the King Crab 
Institute, the Sea Grant Program (NSF Grant GH-40) and the Alaska Depart- 
ment of Fish and Game. The great majority of the data used has been 
collected over the years by the Alaska Department of Fish and Game. Dr. 
William Smoker of the Bureau of Commercial Fisheries provided helpful 
comments on the manuscript and we extend our acknowledgments. 



A SURVEY OF THE POPULATION DYNAMICS OF KING CRAB IN ALASKA 
WITH PARTICULAR REFERENCE TO THE KODIAK AREA 

Brian J. Rothschild , Guy Powell, James Joseph, 
Norman J .  Abramson, James A .  Buss, and Peter Eldridge 

I .  INTRODUCTION 

The king crab (Paralithodes camtschatica , Tilesius) resource of the 
North Pacific Ocean supports a valuable international fishery. This fishery 
i s  prosecuted in the Bering Sea (primarily by Japanese and Russian fishermen) 
and in the waters south of the Aleutian Islands and in the Gulf of Alaska 
(primarily by U. S . fishermen). These areas  a re  indicated in Figure I. 1 . The 
temporal distribution of the catches i s  indicated in Table I .  1 and depicted in 
Figure I .  2 .  We can s e e  from Figure I. 2 that the U.  S . catches were small 
during the la te  1950's but in the early 1960's catches increased. These 
increased catches were evident in the Kodia k Island, Peninsula-Adak-Aleutians , 
and the Bering Sea areas .  The Kodiak region contributed most heavily to  U.S . 
catch until 1968. After 19 68 the South Peninsula-Adak-Aleutians fishery con- 
tributed most heavily to the U. S . catch.  

Declines in king crab harvests during the mid-1960's were evident 
throughout the eastern North Pacific Ocean; furthermore the decl i rps  have 
continued s ince that time. The total U.S. catch decreased from 159 million 
pounds in 1966 Do 58 million pounds in 1969 (Table 1.1).  

These declines a r e  of great concern to  the community of fishermen, 
processors, and scient is ts  involved in the harvest and study of the king crab. 
In order to  participate in an explanation of these declines and provide a basis  
for future king crab research and management - particularly in the area that i s  
presently of greatest concern to  U. S . fishermen, i. e . , the waters of the A l e u -  
tian Islands,  the shelf waters south of the Alaska Peninsula, and the shallower 
waters of the Gulf of Alaska - we have initiated a systems study of the Alaska 
king crab fishery. The present report represents a partial accounting of that 
portion of work accomplished on catch,  catch-per-unit-of-effort (CPUE) , and 
effort during the first phase of the systems study. We view this report a s  
presenting a survey of available data and an  indication of what might be 
expected from more detailed analyses .  



--.----- 

Figure I. 1 . Areas of Alaska where k ins  crab  a r e  c a u s h t .  



Table I .  1.  Annual commercial catch (in pounds round weight) 01 king crabs 
from Alaska fo r the  years 1957-1969. Statist ics obtained from 
various published and unpublished reports. Catches for 1969 
a re preliminary . 

Kod ia k So . Peninsula Total Total 
Year Island Unalaska - Adak U .  S .  A .  catch Bering ~ e a L /  



- Kodiak (U.S.) 

A---A So. Peninsula, Unalaska, 

56 58 60 62 64 66 68 

Calendar year 

Figure 1.2. Annual commercial catch of kin5 crabs f ~ o n  Alaska. 



In addition to the introduction, the report consis ts  of two parts.  
The first is  a consideration of production from the Kodiak region, and the 
second i s  a survey of the existing data from the non-Kodiak region. 

11. PRODUCTION 

Our consideration of the problem of production involves assembling 
data on catch,  CPUE, and effort in order to ascertain the nature of fluctua- 
tions in abundance. 

In discussing the CPUE (defined above) da ta ,  we will consider the 
Kodiak area and the non-Kodiak area separately. This i s  because much 
better s ta t is t ics  are  available for the Kodiak area than for the non-Kodiak 
a reas ,  and,  for this reason, the Kodiak s ta t is t ics  can be examined in 
greater detail  than those of the non-Kodiak areas  !z( 

I1 .A.  Production from the Kodia k Region 

The data used in this section are  derived from (1) a logbook program 
(this program began in 1964 and i s  continuing), which has been conducted 
by the Alaska Department of Fish and Game (ADF&G), ( 2 )  a captain interview 
program conducted by ADF&G (begun in 1962)) (3) a small-scale logbook 
program conducted by the Fisheries Research Institute (FRI) in 1957 and 1958, 
and (4) f ish ticket data obtained on a regular basis by ADF&G. A detailed 
report of the king crab catch for the Kodiak region is being developed, Powell 
and Gray (in process) . 

I1 . A .  1 Logbook program 

The logbook program was started by ADF&G a s  an outgrowth of i ts  
"captain interview " program. The captain interview program began in June, 
1962, and consisted of interviews conducted by ADF&G personnel with cap- 
tains of king crab-boats. The interview program is  briefly discussed in 

1/ Throughout this report, we  designate certain areas  or stocks for s ta t is t ical  - 
convenience. We consider these a s  unit f isheries,  and do not wish to imply, 
unless otherwise s ta ted,  that these a reas  contain homogeneous, genetically 
dist inct ,  populations. The six Kodiak stocks are  delineated in Figure 11-1 2 .  



section I1 .A .  2 .  Two years after initiation of the captain interview program, 
printed logbooks (Figure 11.1) were issued to  a l l  fishermen willing to per- 
sonally record their fishing act ivi t ies .  The new system provided consider- 
ably more data and simultaneously enabled acquisition of data on the number 
of crabs taken and pot configuration for individual pot lifts . Logbooks were 
designed to  be compatible with ADP systems. 

Captain interviews were continued in addition t o  the  distribution of 
logbooks so  that those vesse l  captains  that were not interested in completing 
logbooks could be interviewed and catch data recorded. In this report only 
the captain interview data for fishing years 1963-64 will be used (Section 
I1 .A. 2 ) .  The captain interview data for 19 64-69 will be examined in subse- 
quent reports. 

We wished to derive from the logbook data CPUE indices that a re  
proportional to  population abundance. A difficulty with arriving a t  CPUE 
indices based on simply summing numbers of crabs in the catch and dividing 
this s ta t is t ic  by the number of pots i s  that the nominal unit of effort (the 
number of pots set )  varies in effectiveness with the number of days that  the 
pots are  left in the water (soak time) and with the dimensions of the pot. 
Thus, if appropriate adj ustments were not made, i t  would be possible to  
obtain,  erroneously, an apparent trend in abundance with a fixed population 
s ize  by pooling effort data without respect t o  pot s i ze  and soak time. 

II.Al . a  Distribution of Data and Coding 

In order to express the distribution of logbook records of effort, we 
have compiled in Table 11.1, the number of pot l if ts  recorded in the logbooks 
for each fishing year, pot s i ze ,  and soak time. From Table 11.1, we can s e e  
that (1) the recorded l if ts  increased until 19 66-67 and subsequently decreased 
(the coverage was approximately 10 per cent for 19 64-65, 1 2  per cent for 19 65- 
66, 36 per cent for 1966-67, 24  per cent for 1967-68, and 20 per cent for 1968- 
69); (2) that the 7' x 7' pot s ize  i s  most frequently used; and (3) the 4-10 day 
soak times a r e  an  important component of the recorded effort. 

In Table 11.2, we have outlined our coding formats. The format out- 
line in Table 11.2 indicates those quarters, populations, and a reas  for which 
logbook data ex is t s .  In Table 11.2, i t  will be noted that we have combined 
certain environmental zones into a r eas .  This was done to facilitate analysis .  
A more detailed study will be  undertaken in which we will consider each of 
the zones separately. 
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Figure  11.1. Standard l o g  book page f o r  r e c o r d i n g   kin^ c r a b  c a t c h .  
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Table 11.1. Number of pot lifts recorded in Kodiak logbooks by pot s ize  
and soak time for each fishing year. 

Total l if ts  Recorded catch 
Year Pot s ize  1 day 2 day 3 day 4-10 days (all strata) (numbers) 



Table 11.2. Stock, quarter, year,  and areas  for which  logbook data were 
available.  These were used in CPUE ana lys i s .  "X" indicates 
ce l l s  which contained data . 

u t u t 
a o a o 
r c A  r c A  
t k r  t k r  
e * e  Year e * e  Year 
r * a  1 2  3 4 5 r * a  1 2  3 4 5 



Table 11 .2 .  Stock, quarter, year, and a reas  for which logbook data were 
available.  These were used in CPUE analysis .  "X" indicates 
cel ls  which contained data (continued) . 

u t 
a o 
r c A  
t k r  
e * e Year 
r * a  1 2  3 4 5 

e * e  Year 
r * a  1 2  3 4 5 

Fishing year Calendar Environmental 
Year Fishing year quarter months Area*** zones 

1 1964-1965 1 July-Sept 1 1-4 (inshoreshallow) 
2 1965-1966 2 Oct-Dec 2 5-6 (inshore deep) 
3 1966-1967 3 Jan-March 3 7 (offshore shallow) 
4 1967-1968 4 April- June 4 8-9 (offshore deep) 

* Cells  where effort was expended, but no crabs were caught. In these 
c a s e s ,  In CPUE was se t  to  - 6.90 776 in the analysis .  

** Stock "5" includes Stocks 5 and 6. 

*** These areas  are  those mapped in Figure 11.12. See remarks on p .  3 7. 



I1 . A 1  . b Incomplete Data Approach 

In order to avoid the difficulty of dealing with different pot s izes  
and soak t imes,  we examined the CPUE (catch-per-pot in numbers of crabs) 
for the most prevalent pot-size soak-time combination - the 7' x 7' pot s ize  
and the 2-day soak time. We assume that the CPUE so derived is propor- 
tional t o  actual  abundance and i s ,  of course,  unconfounded by different pot 
s izes  and soak times. Since,  in this approach, not a l l  of the data are  used, 
we will refer to this procedure a s  the incomplete data.approach. The CPUE's 
from the incomplete data approach are  s e t  forth in Table 11.3 for quarter-years 
and stocks 1 ,  2 and 3 .  Table 11.3 shows that the CPUE is  cycl ic ,  exhibiting 
high apparent abundance for the first two quarters of the fishing year and low 
apparent abundance during the las t  two quarters of the fishing year. This 
periodicity may reflect declines owing to fishing, and especially in the fourth 
quarter, a possible Lack of feeding associated with molting and mating. This 
lack of feeding would reduce the vulnerability of the crabs to the pot gear. 
Furthermore, Table 11.3 shows that the CPUE to  decline over the series 
of years .  

I1 . A 1  . c Complete Data Approach 

The incomplete data approach, while simple and easy  t o  apply,  has 
a deficiency in that  i t  does not use a l l  of the data and i s ,  therefore, ineffi- 
c ient .  As an alternative, we used the method of fitting constants in a general- 
ized ANOVA routine a s  prescribed by Robson (1961). We shall  call  this method 
the complete data approach. The model we used is: 

Yijk = / + a i +  + b k +  (a P ) ~ ~  1 

where yijk = LogCPUEfor 

ai = 1 ,  2 ,  3 pot s i z e s ,  

pj = 1 ,  2 ,  3 ,  4 soak time, 

dk = 1 ,  2 ,  . . . . . . . . . . . . . . , p time-area-stock enti t ies.  

The (a p)i j  i s  an interaction term. 

We apply the usual restrictions that the z a i  = x pj = zr k = 0 ,  and that 

$ aiflj = 0 for j = 1 ,  2 ,  3 ,  4 and aipj  = 0 for i = 1 ,  2 ,  3 .  The parameters 
3 

of the model are then estimated to obtain the weighting constants,  



Table 11.3. Catch-per-unit-of-effort by population and quarter of fishing 
year,  using only 7 '  x 7 ' ,  2-day soak pot l if ts  (incomplete 
data approach) . 

Fishing 
Fishing year Stock 
year quarter 1 2 3 

1/ Based on 7 pot l i f ts .  - 



where the * notation refers to  the unit arbitrarily chosen a s  the standard 
unit, and i s ,  in this study, the 7' x 7' pot, 2-day soak.  If we assume 
no interaction, the a@. . ' s  are  dropped from the above formula, and the 

11 model is refitted without the (a@) i j  term. 

The resulting P i j l s ,  without interaction, were computed for each 
fishing year and are  given in Table 11.4. Several interesting features are  
evident from Table 11.4 and these can be  seen in Figure 11.2. In Table 
11.4, we can see that  the "effectiveness" of any s i ze  pot increases with 
days '  soak,  but not in proportion to days '  soak; that the 8 '  x 8 '  pots tended 
to be more efficient in the early years of this data s e t  and l e s s  efficient in 
the la ter  years.  Figure 11.2 a l so  shows that the effects of including a n  
interaction term do not materially affect these conclusions. 

We should comment a t  this point, that our remarks concerning the 
effectiveness of the gear should be viewed with caution because the cor- 
rection factor was obtained by assuming that 7' x 7' pots with a 2-day soak 
had a constant fishing power of one. We really do not know, however, 
whether the 7' x 7' pots were increasing in efficiency or whether the 8 '  x 8 '  
pots were decreasing in  efficiency. There seems to be a general agreement 
that the 8 '  x 8 '  pots were decreasing in efficiency. It i s  possible that the 
apparent changes in efficiency are due t o  changes in the variances of the 
estimates rather than c h ~ n g e s  in fishing power. Under the assumption that 
X i s  N (,dl U. 2 ) ,  then E j e x p  (XU = exp (A + 1 / 2  CJ 2 ) .  From this it is clear  
that even when fishing powers remain constant between years ,  either a 
decreasing trend in the variances of 8 '  x 8 '  estimates or an  increasing trend 
in the variances of 7' x 7 '  estimates would create an  illusion of relative 
change in the efficiencies of the gears .  

The CPUE, using a l l  data ,  was derived by multiplying the effort by 
the appropriate effort correction factors from Table 11.4. Thus for the 1964- 
65 fishing year ,  10 units of 7' x 7' , 2-day soak would be equivalent to 10 
units of standardized effort, but a 3-day soak of 1 0  8' x 8 '  pots would be 
equivalent to 21.6 units of standard 7 '  x 7 ' ,  2-day soak.  Table 11.5 con- 
tains the resulting standardized CPUE for each quarter-year and stock a s  
well a s  for the combination of the three most important populations. These 
da t a ,  a s  well a s  the incomplete 7' x 7 ' ,  2-day soak CPUE are  displayed in 
Figure 11.3. We note that the CPUE from the incomplete approach closely 
approximates the CPUE from the complete approach, but in some instances ,  
the complete approach tends to  yield higher CPUE indices than those from 
the incomplete approach. Thus the complete data approach may tend to 
reflect l e s s  of a decline in abundance than the incomplete data approach. 



Table 11.4. Effort correction factors p ij for pot s i ze  and soak time by 
fishing year (without pot s ~ z e - s o a k  time interaction) . 

Fishing Days Pot s i ze  
year soaked 6"  6 '  7 '  x 7 '  8 '  x 8 '  



FISHING POWER 
2-DAY SOAK 

WITH INTERACTION WITHOUT INTERACTION 

FISHING YEAR 

Figure 11.2. E f f o r t  c o r r e c t i o n  f a c t o r s  by po t  s i z e  and f i s h i n g  y e a r  f o r  2-day soak t ime ,  
with and wi thout  po t  s i z e  hy soak t ime i n t e r a c t i o n  (Kodiak). 



Table 11.5. Standardized logbook CPUE , without interaction, by fishing 
year and stock. 

L 4  
a, +-, 

Combined 
Fishing 2 Stock 

1 3 4 5 6 
s tocks 

year 3 
2 

0' 
1-3 

1/ Based on 5 pot l i f ts .  - 
2/ Based on 8 pot l i f t s .  - 
3/ Based on 7 pot l i f ts .  - 
4/ Based on 1 pot l if t .  - 
5/ Based on 2 pot l i f ts .  - 



C PU E (7x7 2-DAY SOAK) 

Standardized 

Unstandardized - Captain interview 

I STOCK I 

FISHING YEAR 
Figure 11.3. Comparison of CPUE in number of crabs per pot lift from incomplete data approach (unstandardized 

7 '  x 7 ' .  2-day soak) ,  complete data approach (standardized), and captain interview (unstandardized) . 
by fishing year  for Kodiak s tocks  1 ,  2 ,  and 3 .  



It should be emphasized that alternative formulations of the linear ANOVA 
model used above can be obtained. For example, i t  might have been use- 
ful to  examine some of the location-soak time interactions. Our intent i s  
to  study other formulations and their interpretations a t  a later date .  

The complete data approach or the method of fitting of constants 
a l so  yields an analysis  of variance (ANOVA). In order to meaningIully 
interpret the ANOVA, from the point of view of making probability state- 
ments, we need to evaluate whether the required ANOVA assumptions have 
been fulfilled. A t  this point in our study, we assume (as  did Beverton and 
Holt , 195 7, and Robson, 19 61) that the assumptions are  fulfilled by virtue 
of ,  among other things,  the log transformation of the CPUE da ta .  We feel  
that a n y  departure from the assumptions will not materially affect our con- 
c lusions.  

The ANOVA which resulted from our work on fitting constants i s  
displayed in Table 11.6. From this table we can s e e  that ,  a s  one would 
expect,  the time-location, pot s i ze ,  and soak time tend to  be significant 
and that the interaction terms tend to be not significant. The time-location 
significance is  expected from the point of environmental variability. The 
pot s i ze  and soak time significance levels reflect  the need for effort adjust- 
ment and the lack of significant interaction reflects that the relative difference 
between the pot s izes  i s  "constant" over a l l  levels of soak time and vice versa. 

Despite the general trend of significant differences among time- 
location, pot s i z e s ,  and soak t imes,  and no significant interactions, the 
1968-69 data reflect that  the two variables (pot s i ze  and soak times) are 
not significantly different. This suggests that varying either pot s i ze  or 
soak time in 1968-69 had no detectable effect on CPUE. It i s  probable that 
this lack of effect was associated with decreased abundance and thus a t  low 
levels  of abundance any pot s ize  and soak time should, on the average,  be 
equally profitable. 

I1 .A. 2 Captain Interview Data 

As indicated in Section I1 .A.  1 , the captain interview program was e 
initiated in 1962. In the early s tages  of the program, an interview form was 
developed; this  form underwent several modifications. The presently used 
form, which has been in u s e  since 1964, is  shown in Figure 11.4. The inter- 
view procedure is  s t i l l  currently used in those instances where boat captains 
do not f i l l  out logbooks. 

The boat captain interview data (1963-1964) has been assembled in 
Table 11.7. We note from these data ,  which a re  provisional, pending more 



Table 11.6. Summary of analysis of variance t e s t s  which resulted from 
determining fishing power. 

Fishing year 
1964-65  1965-66 1966-67 1967-68  1968-69 , 

Pot s i ze  F 1 3 . 3 8  21 .75  1 7 . 6 3  1 2 . 0 3  2 . 4 1  
d f 2  2  2  2 2  
P . O 1  . 0 1  . 0 1  . 0 1  n s  

Soak time F 9 , 5 6  1 6 . 4 9  29 .90  4 . 5 8  0 . 9 7  
d f 4 3 3  3  3  3  
P . 0 1  . O 1  . O 1  . 0 1  n s 

Interaction F 1 . 8 5  0 . 3 6  1 . 0 3  1 . 2 9  0 . 6 3  
d f 6  6  6  6  6  
P n s  n s  n s  ns  n s  

Error d f 61 1 5 9  2  83  240 1 7 5  





Table 11.7. CPUE's from the captain interview data by soak time and 
quarter of fishing year for Kodiak s tocks ,  1 ,  2 ,  and 3 .  

Fishing Fishing Soak A l l  
year quarter Stock 1 2 3 4-10 combined* 

* This column includes data for which no soak time was available. 



detailed examinations, that the CPUE tended to  be lower than the following 
fishing year 1965-66 ( see  Figure 11.3). We have not, for these da ta ,  com- 
puted weighting factors a s  we  have done in Table 11.4; we can assume that 
the pots tended to  be smaller than 7' x 7' and thus the weighting factor is 

2 /  probably somewhat greater than the 1964-65 factor for 6' x 6 ' ,  2-day soak- . 
If this is  true, the CPUE in Table 11.7 would be increased only slightly and 
s t i l l  would not exceed the CPUE's for 19 65-66. 

I1 .A .  3 FRI Logbook Program 

The FRI logbook program was conducted in 1957 and 1958. Details of 
this program are  described by Burgner (MS). The program collected information 
on catches of crabs using both pot and trawl gear,  Our analysis  considers 
only those data which are  based on pot gear. 

Our initial examination of the FRI data revealed a considerable number 
of obvious reporting errors. These errors were common for certain boats and 
wheai data from these boats were eliminated, the remaining data appeared 
reasonable. The CPUE's synthesized from these data are  recorded in Table 
11.8. A comparison of the data in   able 11.8 with that depicted in Figure 11.6 
(Table 11.9) shows that ,  in general, the CPUE's in 1958-59 were l e s s  and ,  
in some instances ,  considerably less  than the corresponding indices in 1964- 
65. 

Since fishing in 1958-59 was restricted more to  the inshore bay a reas ,  
whereas that for the mid 1960's was centered in more offshore waters,  we 
were interested in determining whether the lower CPUE in 1958-59 could be 
attributed to the location of fishing. Accordingly, we examined the CPUE in 
1958-59 and 1964-65 through 1968-69 for just those areas  which were recorded 
a s  fished in FRI logbooks in 19 58-59 . These a reas  a re  indicated in Figure 11.5. 
The 1958 data a r e  presented in Table 11.9 and plotted in Figures 11.6. Figure 
11.6 shows that  for most a r eas ,  the unstandardized CPUE in 1958-59 was Less 
than that for most areas  in the mid 1960 's .  While we have no way of estimat- 
ing the relative fishing powers in 1958-5931, we could, judging by Table 11.4, 
pick a high weighting factor which would effectively double the  CPUE. This 

2/ Future analyses will examine the correction factors for the interview data .  - 
The 6' x 7' pots were first used in 1961 by the vesse l  Primus. The 7 '  x 7' 
pots were first used in 1962 by the larger vesse l s .  The 8 '  x 8 '  pots were first 
used in 1963. The 7 '  x 7' pots were used in many instances by 1964. 

3/ Most gear in 1958-59 was round, 6'-diameter pots which were generally less  - 
efficient than the gear used in later years .  



Table 11.8. Adjusted and unadjusted CPUE from FRI logbooks data by 
soak time and quarter of fishing year (Kodia k) . 

Fishing Fishing Days soaked Weighted 
Stock year quarter 1 2 3 4-10 total** 

* Based on a single observation. 

**Weights used are  1-day soak, 0.83; 2-day soak, 0.87; 3-day soak,  1 .5 ;  
4-10 day soak ,  1 . l .  



Table 11.9. CPUE's from 1958-59 FRI logbook data and from 1964-69 
ADF &G logbook data (standardized) , by quarter of fishing 
year,  for 1958-59 Kodiak fishing a reas .  

Statist ical  25181- 
areas  251 82 25851 

25190 25854 25720 
25210 25820 25852 25855 25860 25880 25770 25150 

Stock 1 1 2 2 2 2 3 6 

1958-59 area 
designations 

Fishing Fishing 
year quarter 



Figure 1 1 . 5 .  Map of s ta t i s t i ca l  areas recorded as fished i n  FRI logbooks i n  1958-59 (Kodiak). 



CPUE 

FISHING YEAR 

Figure 11.6. Comparison of CPUE from 1958-59 FRI logbooks and from 1964-69 ADFEG logbooks (standardized), 
for the 1958-59 Kodiak fishing areas. 



would not seriously affect the above conclusion that the abundance of crabs 
in 1958-59 w a s ,  for the  same localized a reas ,  l e s s  than in the mid-1960's. 
Furthermore it i s  of interest to note that the apparent abundance in 1958-59 
and 1959-19 60 (as  suggested by the FRI data) appears t o  be less than in 
previous years ,  further suggesting fluctuations in apparent abundance / .  

II.A.4 Fish Ticket Data - Kodiak 

This section utilizes the information recorded on ADF&G f i sh  tickets 
for the Kodiak region. The use of f ish t icket data enables us to examine 
apparent abundance (expressed a s  catch-per-landing) over a longer series 
of years and from a much wider area than the logbook data ,  since the log- 
books were maintained only during the la te  1960's and only for the  Kodiak 
a rea ,  whereas,  the fish ticket data that we used provide information begin- 
ning in 19 60 and covering the entire s ta te  of Alaska. The fish ticket data 
a r e ,  however, somewhat limited since the only effort information available 
i s  the number of landings. The fish t ickets report the magnitude of each 
landing in terms of both weight and number. We believe that the reported 
weights a re  reasonably accurate.  The reported numbers, although crude, 
a re  probably reasonably unbiased estimates of the actual  number in the catch 
(an analysis  of f ish ticket accuracy for the Kodiak area is  presented by Powell 
and Gray, in press) .  In this section we present only the fish ticket data from 
the Kodiak region (Figure 11. 7) and reserve reporting the f ish ticket data from 
the other regions of Alaska for Section 11. B.  

The number of landings recorded on the fish t ickets i s  clearly not a s  
fundamental a unit of effort a s  i s  the number of pot l i f t s .  It i s  evident that 
the amount of fishing mortality induced by a landing unit can vary with the 
length of the trip, the number of pots fished per day, e tc .  Therefore, before 
using the catch-per-landing a s  a measure of effort, we compared this s ta t is t ic  
with the standardized catch-per-pot lift computed from the logbook data .  This 
i s  shown in terms of both weight and number in Figures 11.8 and 11.9 for stocks 
1 , 2 ,  and 3 ,  in the Kodiak region. In these figures, we can s e e  correlation 
between the two indices.  The relation for stock 2 appears to be curvilinear, 
suggesting a "saturation level" in the catch-per-boat s ta t is t ics  a t  an abun- 
dance level of about 40-50 crabs per standard unit (7 '  x 7' pot, 2-day soak) .  
High levels of abundance occurred during the 1964-65 and 1965-66 fishing 
years .  Landings in the vicinity of 30-40 thousand pounds and about 3-4 
thousand crabs may be underestimate true abundance. Despite the saturation 
effect ,  it i s  clear from Figures 11.8 and 11.9 that the catch-per-landing is  a 
usable measure of abundance. 

4/ Anonymous. 19 61. Special king crab report. ADF&G. Memorandum 3 .  - 
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Figure HI. 8 .  (cont.)  Comparison of catch- in  numbers per pot l i l t  and catch in pounds per boat Landing for Kodiak stock 2 .  
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Figure 11.8. (Cont .) Comparison of catch in numbers per pot lift  and catch ir pounds per boat landing lac Kodiak st3ck 3 .  
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Figure 11.9. Comparison of catch in numbers per pot lift and catch in numbers per boat landing for Kodiak stock 1 . 
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Figure 11.9 ( ~ o n t . ) .  Comparison of catch in numbers per pot lift and catch in numbers per boat landing for ~ o d i a k  stock 3 .  



The correlation between the catch-per-pot and the catch-per-landing 
suggests tha t ,  during the time when the logbook program was operating, the 
fish ticket data represented, fairly wel l ,  the changes in stock apparent 
abundance in the  ~ o d - i a k  region. We therefore infer that the fish ticket 
data for the pre-logbook years reasonably reflect trends in apparent abun- 
dance of the king crab. In Appendix A, we can s e e  that the catch-per- 
landings for the early 1960's in the Kodiak area tended to  be l e s s  than in 
the mid-1 9 60 's .  Thus, the FRI Logbook data, the captain interview data ,  
and the fish ticket data a l l  suggest that the apparent abundance of the 
crabs in the early 1960's was l e s s  than the apparent abundance of the 
crabs in the mid-1960's. 

In the preceding paragraph we have been discussing apparent abun- 
dance and ,  in order to relate apparent abundance to actual abundance, we 
must assume,  among other things,  that within each stock the temporal-spatial 
distribution of the crabs i s  homogeneous with respect to  the temporal -spatial 
distribution of fishing effort. That this ,  indeed, is  not true can be seen by 
comparing the distribution of fishing in the 1960-69 period with the average 
s ize  of the crabs for the same time period. This comparison is facilitated by 
the use of fish ticket data .  

The distribution of fishing in the 1960-69 period was summarized by 
partitioning the fish ticket data into catches  made in inshore and offshore 
shallow and inshore and offshore deep regions for each stock. ( N .  B .  These 
regions a re  defined in Figure 11.12 and a re  distinct from those defined by, 
for example, Powell and Gray.) This distribution is  presented in Figures 
11.10 and 11.11 . These regions are  built up from Kodiak area environment 
zones ,  abbreviated for convenience to  the  four region types mapped in Figure 
11.12. Inshore extends to  thirty miles from shore,  and shallow reaches down 
to  fifty fathoms. These a re  the same areas a s  used in the ANOVA analysis  of 
CPUE coded in Table 11.2 above. 

If we examine the distribution of catch and landings for stocks 1 , 2 ,  
and 3 ,  in Figures 11.10 and 11.11, we s e e  that (with the exception of stock 
3) in the early 1960's most of the catch was taken in the inshore shallow 
regions,  but in the Late 1960's the catch was taken from both the inshore 
and offshore regions ( see  Powell and Gray, in press) .  Furthermore, a sea-  
sonal periodicity i s  evident in which the inshore and offshore shallow catches 
tend to be made la te  in the fishing season ,  whereas those from the inshore 
and offshore deep regions tend to be concentrated in the early part of the 
fishing season.  Thus a s  the years progressed, increased catches were 
obtained from deeper waters and tended to  be early,  rather than la te ,  in 
the fishing season .  

Now if we observe the interseasonal periodicity in average weight in 
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Figure 11.10. Distr ibut ion of catch among inshore and o f f s h o r e ,  shallow and deep regions  

o f  Kodiak stock 1 f o r  1961-68. 
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Figure 11.10 - cont inued.  D i s tr ibut ion  of ca tch  among inshore and o f f s h o r e ,  shallow and deep r e g i o n s  
of Kodiak s tock 2 for 1961-68. 
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Figure  11.10 - c o n t i n u e d ,  D i s t r i b u t i o n  o f  c a t c h  among i n s h o r e  and o f f s h o r e ,  sha l low and deep  r e g i o n s  
of  Kodiak s t o c k  3 f o r  1961-68. 
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Figure  11.11. I l i s t r i b u t i o n  o f  l a n d i n g s  among inshore  and o f f s h o r e ,  sh3l low and deep r e g i o n s  
o f  Kodiak s t o c k  1 f o r  1961-68. 
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Figure 11.11 - continued. Distribution of landings among inshore and offshore, shallow and deep regions 
of Kodiak stock 2 for  1961-60. 
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Figure  11.11 - con t inued .  D i s t r i b u t i o n  o f  l a n d i n g s  among i n s h o r e  and o f f s h o r e ,  sha l low and deep r e g i o n s  

of rod iak  stock 3 f o r  1961-68. 



Fi~ure 11.12. !lap of inshore and offshore, slrallow and deep regions of Kodiak stocks 1, 2, and 3 .  



stock 1 (Figure I I .7) ,  we s e e  that the crabs in the catch a re  lighter in 
weight earlier in the season than later in the season.  It would appear 
that there is  a similar tendency, although not quite a s  clear,  for stocks 
2 and 3 .  Thus i t  would a l so  appear that crabs caught from deeper water 
tend to  be smaller than those crabs taken from shallower water. (This, 
of course,  refers only to  catches and not necessari ly t o  the actual  distri- 
bution of the various s izes  of crabs .  ) Furthermore , the catch of large 
crabs in the shallower waters later in the season might be related to the  
relatively large number of breeding crabs (many of which tend to  be male 
anexuviants) which congregate on the shallow-water breeding grounds. 

From this we conclude that the large increases in apparent abun- 
dance during the mid-1960's might have been associated with a shift in 
the distribution of fishing from shallow to deeper waters.  This would tend 
to  produce, when examining each stock in i ts  entirety, an increase in 
small crabs in the catch and would tend to  produce an increase in "apparent" 
recruitment and a dimunition in the average s ize  of the king crab.  But this 
depends on the maintenance of crab size-depth stratification and the rather 
circumstantial assumption that smaller crabs tend to be most abundant in 
the offshore waters during the later part of the fishing season.  That this 
stratification is  not perfect, i s  indicated by the interseasonal periodicity of 
crab s ize  before fishing in deeper waters was prosecuted t o  any large extent. 
This discussion suggests that movement of the fishing effort into deeper 
water might reflect an increase in apparent recruitment and a concomitant 
increase in apparent abundance. It a l so  suggests that ,  in order to  deter- 
mine the nature of increased apparent abundance of crabs in the mid-19601s, 
an  examination of the evidence pertaining to  real recruitment might be bene- 
f icial .  We emphasize, a t  this point, the need to  examine in greater detail 
the various inter-relations which are suggested by further collective exam- 
ination of the various data s e t s  under discussion here. This further examin- 
ation may very well admit alternative interpretations. 

I1 .A .  5 .  Discussion of Apparent Abundance and Its Relation to  Recruitment 

A collective examination of data on apparent abundance reveals that  
apparent abundance of bing crab in 1964-65 and 1965-66 fishing years was 
a t  a relatively high level .  The FRI logbook data and the previously cited 
ADF&G Memorandum 3 are  suggestive that the apparent abundance in the la te  
1950's was l e s s  than that in mid-1960's. The boat captain interview data 
indicate that the apparent abundance in 1963-64 was l e s s  than that in 1964-65 
and 1965-66. The fish ticket data from the Kodiak area a l so  indicate that 
there was a peak in apparent abundance in the mid-1960's. Thus, it would 
appear that  in the Kodiak region apparent abundance increased from the early 
1960's until the 19 64-65 and 19 65-66 fishing years and then decreased. 



An interpretation of these events is  required to approach an under- 
standing of the dynamics of the Kodiak king crab fishery. Our interpretation 
i s  that  these trends in apparent abundance are  correlated with recruitment. 
We base  this interpretation on examining additional -evidence on (1) esti-  
mates of actual  recruitment, (2) s ize  distribution from fish t ickets ,  (3) 
growth changes,  (4) distribution of catch and effort, and (5) s i ze  distribution 
from length frequency distributions . 

11 .A5 .a Estimates of Actual Recruitment 

A description of the methods for determining a "recruit" crab and an 
estimate of recruitment for each year and stock a re  given in the  paper by 
Jackson and Manthey (1969). They arrived a t  their estimates by pooling the 
various samples without considering the problem of representativeness. 
More precise estimates might be obtained by, for example, weighting by 
CPUE, but i t  i s  unlikely that any material differences in general trends 
would be obtained by an alternative scheme. The estimated number of 
recruits for stocks 1 ,  2 ,  and 3 taken from their Table 1 is given in our 
Table 11.10 along with the peak catch per landing and catch per standard 
pot for each fishing year. The data in Table 11. L O  a re  shown in Figure 11.13. 
From these da ta ,  i t  would appear that the  estimated recruitment for stocks 1 ,  
2 ,  and 3 i s  correlated with the peak catch per landing and the estimated 
recruitment i s  correlated with the catch per standard pot for stocks 1 and 
2 ,  but not with catch per standard pot for stock 3 .  The lack of correla- 
tion in the  l a s t  instance occurs because,  for stock 3 ,  the  second quarter 
which i s  used for the catch per pot index i s  not always the peak quarter in 
catch per landing. e 

Another interesting feature of Figure 11.13 i s  a tendency toward 
curvilinearity in the relation between CPUE and recruits in stock 2. This 
can be explained in the c a s e  of the  per-landing measure of effort, a s  was 
explained in Section 1I.A. 4 ,  a s  a saturation effect. The curvilinearity of 
the relation between estimated recruitment and CPUE might reflect a satura- 
tion level for pot-type gear a t  levels of about 100 crabs per pot. The above 
analysis then suggests that trends in CPUE in several instances tend to  be 
correlated with trends in recruitment. 

In order to avoid the complications of combining the recruitment da ta ,  
and thus a l so  avoid the possibilities of having estimates that are  not repre- 
sentative of the population, we have examined the ADF&G recruitment and 
length-frequency data to  determine which s ta t is t ical  areas  had large numbers 
of samples over a relatively long time period. The distribution of these 
samples i s  shown in Table 11.11. The s ix  statist ical  areas  shown in 



Table 11.10. Comparison of recruitment with catch-per-landing and catch 
per pot, a l l  in number of crabs,  by fishing year for stocks 1 ,  2 ,  
and 3. 

Stock 1 Stock 2 Stock 3 
C PUE CPUE CPUE 

Year R* CPL** CPP R* CPL** CPP R* CPL** CPP 

* Recruitment expressed a s  100,000 recruit crabs in commercial catch.  

** Catch per landing expressed in 1,000 crabs .  
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Figure II. 1 3 .  Comparison of recruitment (on the  ordinate) with ca tch  per landing and ca tch  per pot for Kodiak 
s tocks  l , 2 ,  and 3 .  Units 01 measurement a r e  as  in Table 11.10 (p.  47) .  
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Table 11.11 . Distribution of ADF &G recruitment and length-frequency da ta  
by s t a t i s t i c a l  a rea  and  quarter  of f i sh ing  yea r .  

Fishing S 
yea r  60-61 61-62 62-63 63-64 64-65 65-66 66-67 67-68 68-69 69-70 

0 

Fishing  c 
quar ter  2 3 1 2 3 1 1 2 3  1 2 3  1 2 3  1 2 3  1 2 3 4  1 2  1 k 

S ta t i s t i ca l  
a rea  

Unknown - - - - - - - - -  - - -  - * -  - - -  - - - -  - * - - 
25110 - - - - -  - - - -  - - -  - - -  - - -  - - - -  - *  - 5 
25150 - - - - -  - - - -  - - -  - - *  - - -  - - - -  - - - 6 
25190 - - - - -  - - - -  - - -  - * - - - - - - - - - - - 1 

(C ont inued) 



Table 11.1 1 . Distribution of ADF &G recruitment and length-frequency data by 
s ta t is t ical  area and quarter of fishing year (continued) . 

Fishing S 
year 60-61 61-62 62-63 63-64 64-65 65-66 66-67 67-68 68-69 69-70 

0 

Fishing c 
quarter 2 3 1 2 3 1 1 2 3  1 2 3  1 2 3  1 2 3  1 2 3 4  1 2  1 k 

Statistical 
area 

+ Statistical areas  used for further analysis .  
* Data present 
- Data- absent  



Figure 11.14 contain the largest number and best distribution of samples. 
The per cent recruits in each sample is plotted by statist ical  area in Figure 
11.15. The figure shows that these areas  a re  in the stock 2 and stock 3 
regions. We can s e e  that in stock 2 the percentage recruits tend to increase 
from the mid-19 60's  through to 1969. This would be expected a s  fishing 
mortality increases and this percentage of recruits can ,  in f ac t ,  be used to  
estimate mortality. The positive deviation in 1964-65 in 25881 (MORE) most 
likely reflects recruitment. Another way of examining the question i s  to 
estimate the catch in the various a reas  and to multiply this estimated catch 
by the percentage recruitment to  arrive a t  a n  estimate of the actual  number of 
recruits. Our method for doing this i s  outlined in Table 11.12. The pertinent 
data are plotted in Figure 11.16. We can s e e  in Figure 11.16 that recruitment 
in stock 2 was relatively high in the mid-1960's and that for stock 3 ,  the  
number of recruits was relatively high in area 29153 but not in area 251 70. 
When recruitment i s  placed on a density bas i s ,  i t  can be seen that despite 
the low numerical abundance of recruitment the densit ies of recruit crabs in 
25710 and 29153 might be  approximate. It i s  interesting to  observe that the 
recruitment in stocks 2 and 3 i s  evident in the inshore sha l . 10~  areas  a s  well 
a s  in the offshore deep waters.  

For convenience, since a t  this time we have not yet summarized the 
fish ticket data ( i . e . ,  catch) by individual s ta t is t ical  areas  but have done s o  
for small groups of a r eas ,  Table 11.12 and Figure 11.16 are actually based on . 

the areas  shown in Figure 11.17. This should be compared to Figure 11.14. 
It i s  assumed that the percentages of recruits should not be greatly different 
in the additional, adjacent,  topologically similar statist ical  areas  and hence 
we  have used the combined catches for these  a reas .  

Fish ticket data may be used to  evaluate recruitment. In using this 
data we must recognize that the average weights of crabs a re  estimated by 
taking the total weight of the crabs and dividing this by the number of crabs.  
Insofar a s  the number of crabs i s  an  estimate and sometimes, evidently, a 
crude estimate,  the average weight in some instances might a l s o  be a crude 
estimate.  

The data a re  s e t  forth a s  a time series for each stock in Figure 11.7. 
Several features are  evident from these figures. First,  stock 1 exhibits a n  
increasing trend in average s i ze ,  but stocks 2 and 3 exhibit decreasing trends 
in average s i ze .  These trends can reflect, a l l  other things being equal,  
trends in total mortality, and this will be discussed later in our report. The 
trend in stock 1 might perhaps a l so  be interpreted a s  an increase in average 
s ize  until 1964-65, and then a decrease.  It is  pertinent to the question of 
recruitment to  note that for stock 2 ,  the majority of average weight points in 
1964-65 and in 1965-66 fell below the trend l ine,  indicating that for this stock 
the average s ize  of the crabs w a s ,  for these years ,  l e s s  than average, even 



Figure II .BQ.  Map o f  Kodiak s t a t i s t i c a l  a r e a s  used f o r  pe rcen tage  r e c r u i t s  a n a l y s i s  
from ADFEG rec ru i tment  and l e n g t h - f ~ e q u e n c y  d a t a .  
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Figure 11-15. Percentage recrui ts  in Kodiak S ta t i s t i ca l  Area 2579 1 by sample ,  1961-69. 













Table  11-12.  Est imated number of r e c r u i t s  p e r  q u a r t e r  by s e l e c t e d  Kodiak a r e a s .  

Area 

S t a t i s t i c a l  
Areas 25 880 

Stock 2  2  2  3 3 

Avg. Catch R Avg. Catch R Avg. Catch R Avg. Catch R Avg. Catch R 
F i sh .  F i s h .  % (1000 (1000 % (1000 (1000 % (1000 (1000 % (1000 (1000 % (1000 (1000 
y e a r  q t r .  R c r a b s )  c r a b s )  R c r a b s )  c r a b s )  R c r a b s )  c r a b s )  R c r a b s )  c r a b s )  R c r a b s )  c r a b s )  

\ 
(con t inued)  



Table 11.12. Estimated number of r e c r u i t s  pe r  q u a r t e r  by s e l e c t e d  Kodiak a r ea s  (continued).  

Area A BI C D2 E 

S t a t i s t i c a l  
Area 

Stock 2  2  2 3 3 

* 
Avg. Catch R Avg. Catch R Avg. Catch R Avg. Catch R Avg. Catch R 

Fish. Fish.  % (1000 (1000 % (1000 (1000 . % (1000 (1000 % (1000 (1000 % (1000 (1000 
year q t r .  R c rabs)  crabs R c rabs)  c rabs)  R c rabs)  c rabs)  R c rabs)  c rabs)  R crabs)  c rabs)  

There a r e  no f i s h  t i c k e t s  f o r  t h i s  a r ea  i n  t h i s  qua r t e r .  
I 

Area B a l s o  includes s t a t i s t i c a l  a r ea  25896. 
a, 
o 2 Area D a l s o  includes s t a t i s t i c a l  a r ea s  25720 and 25770. 
I 3 Area E a l s o  inc ludes  s t a t i s t i c a l  a r ea  29152. 

+ Estimate.  



FISHING YEAR 

Figure 11.16. Estimated number o f  r e c r u i t s  p e r  q u a r t e r  of t h e  f i s h i n g  y e a r  for  selected Kodiak areas. 



FiEure  11.17. Map of s e l e c t e d  Kodiak a r e a s  used  f o r  e s t i m a t e d  number of r e c r u i t s  p e r  q u a r t e r .  , 



accounting for the declining trend in average s ize:  This would suggest that 
the crabs taken in stock 2 during 1964-65 consisted of relatively large 
numbers of recruits ,  corroborating, a t  l eas t  t o  some extent, the estimates 
of actual  recruitment (Section II.A5. 1) for stock 2 .  There are two inter- 
es t ing features. First ,  the largest negative deviations in stock 2 occur 
during 19 64- 65, but the largest peak in recruitment did not occur until 
1965-66, possibly indicating that the 1964-65 recruits did not become 
fully vulnerable, a s  recruits, t o  the  fishery until 1965-66. The second, 
i s  that striking negative deviations in large recruitment years did not appear 
for stocks 1 and 3 and perhaps this  reflects that  the level of recruitment is 
not sufficiently large in these stocks to noticeably affect the average s i ze  
of the crabs.  Thus, i t  would seem that the average weight in stock 2 exhibited 
a diminution, a s  would be expected, a t  the time when requirement was most 
evident. In considering th i s ,  however, it should always be  kept in mind that 
there can be local di f ferencesin crab s ize  within a stock and thus a modifica- 
tion in fishing effort could in itself produce a modification in s i ze .  In fact  
the increase in s ize  in stock 1 might be related to  a movement of the fleet 
within the stock 1 area (Figure 11.11). 

In Figure 11.18, we have mapped s i z e  a t  shell  age for areas  which had 
a high density of sampling. These maps show a dimunttion of s i ze  a t  shell  
age which appears to be centered in the 1965-66 fishing year. Since the 
sampling location i s  fixed, Figure 11.18 suggests a density dependent reduc- 
tion in growth during 1965-66. This, of course, directly implies that actual  
abundance was a t  a high level in 1965-66. 

Thus, estimates of actual  recruitment, average weight, and growth 
changes tend to support the hypothesis that a significantly large year c l a s s  
or year c l a s se s  entered the fishery in the mid-1960's; the largest contribution 
appeared in 1965-66. It would appear that changes in the distribution of the 
fishery may have tended to  accentuate the importance of the 1965-66 entering 
c l a s s ,  and ,  in fac t ,  some of the expansion may have been directly related to  
the abundance of the crabs.  Thus, because the fishery was changing in 
character both by the introduction of a large year c l a s s  and a change in its 
distribution relative t o  the populations, it might be stretching assumptions 
t o  apply equilibrium-yield general production models t o  the data to determine 
the bes t  level of fishing. On the other hand, if the present level of fishing i s  
not placing a constraint on recruitment, then a large year c l a s s  of crabs might 
be produced a t  any time and this could be predicted several years in advance 
and probably a t  a quite reasonable cos t .  Whether it is  possible to  produce a 
large year c l a s s  of crabs depends on the environment and the nature of the 
stock-recruitment relation. The reproductive capacity of the stock can very 
well be influenced by the s ex  ratio and it i s  important to  determine the opti- 
mal sex  ratio for yielding high recruitment from the spawning population. 
Furthermore, since density dependent growth may operate, it would be important 
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to  havest female c rabs ,  if utilizable, which a re  in excess  of this optimal 
sex  ratio. It might be useful t o  have records on the relative abundance of 
females for use in changing ratio estimates and to  gain experience in col- 
lecting this  s ta t is t ic  should it become an  important consideration in manage- 
ment. Since a crucial element in management i s  recruitment s i z e ,  the mesh 
of crab pots or some other escape mechanism might be considered. 

a I1 .A - 6  Production Models 

Figure 11.19 portrays the relation between CPUE and effort for the 
entire Kodiak region and shows that there is no clear  relation between CPUE 
and effort for those years for which there i s  logbook data.  Part of the reason 
for a lack of relationship is the introduction of the large year c l a s s  in either 
a real or apparent sense  into the fishery. Thus with relatively few years of 
data and a population that i s  not in an  even approximately steady s ta te ,  i t  i s  
virtually impossible t o  compute an  optimum level of fishing from a production 
type model. We a re ,  a t  present, endeavoring to  extend the ser ies  of years 
in the above models by utilizing fish ticket data.  

11. B . Production from the Non-Kodia k Region 

Ira this section we present a survey of f ish t icket data on king crab 
for the entire State of Alaska. The good and bad p ~ i n t s  of the fish ticket 
data were indicated in Section II.A.4. Basically, the fish tickets provide 
a reasonable measure of abundance for a longer ser ies  of years and a wider 
area than are  available for more detailed data .  The data on the fish t ickets 
a r e ,  however, a s  previously discussed,  not a s  suitable for detailed popula- 
tion analysis  a s  would be logbook data .  Our purpose in this section i s  simply 
to  provide a synthesis of the fish ticket data on king crab without an accom- 
panying narrative. Our first s tep in producing this synthesis was to  designate 
the boundaries of king crab fishing areas  throughout the s ta te .  Our second 
s tep was to  produce time-series graphs of the average weight, the catch (in 
pounds and numbers), the number of landings,  and the catch-per-landing (in 
pounds and numbers). The fishing areas  (mapped in Figure I. 1) were developed 
from the s ta t is t ical  charts of the  State of Alaska a s  outlined in Table 11.13. 
The statist ical  a reas  included in each chart a re  shown in Table 11.14 and the 
king crab areas are designated in Table 11.15. The time series of average 
weight,  landings, catch,  and catch-per-landing are presented in the  Appendix, 

Our further analysis of these time series will be presented in future 
reports. For the time being, however, i t  is interesting t o  note the trends in 
average s ize  and CPUE in the Adak region which i s  becoming an important 
area for king crab. 
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Figure 11.19. Relation between ca t ch  in numbers per unit of effort for t h e  en t i re  Kodia k f i shery  a n d  s t o c k s  1 , 2 ,  a n d  3 .  



Table 11.13. Statistical charts for Alaska fisheries.  

Chart Number 

- - 

Location Involved 

1 
2 
3 
4 

4 and 5 combined 
5 
6 
7 
8 
9 

10  
11 
1 2  
1 3  
14  
1 5  
1 6  
1 7  
18 

Prince of Wales Island (Ketchikan) 
Kupreanof Island 
Chichagof-Admiralty (Juneau-S itka-S kagway) 
Fairweather to Suckling (Yakutat) 
Orca Inlet t o  Icy Bay (Shellfish only) 
Prince William Sound (Cordova) 
Res urrection Bay-S eward Gully (S eward) 
Lower Cook Inlet to  Barren Islands (Homer-Seldovia) 
Upper Cook Inlet (Anchorage) 
Kod ia k Is land (Kod ia k) 
Semidi' s t o  S humagins (C hignik) 
Shumagins to  Sanak (Sand Point) 
Sanak to Akutan (Davidson Bank-Unimak Pass) 
UnaEaska Island to  Islands of Four Mountains 
Amukta Island to Pgitkin Is Land 
Igitkin Island to  Semisopochnoi Island (Adak Island) 
Semisopochnoi Island to  Buldir Island (Amchitka-Kiska) 
Buldir Island to  Attu Island 
Alaska Peninsula North Side (Unimak Pass to Ugas hik River, 

incl. Slime Bank) 
Bering Sea to Pribilof Island 
Ugashik to  Kuskokwim Bay (Bristol Bay System) 



Table 11.14.  Statistical areas on statistical charts of 
Alaska fisheries l/. 

Statistical 
chart number Statistical area numbers 

1 
2 
3 
4 

4 and 5 combined 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0 

1/ Prepared by Guy Powell 12/9/69.  - 



Table 11.15. Alaska king crab fisheries and component s ta t is t ical  
a r eas .  

Fishery Statistical 
area chart numbers Statistical a reas  

1) Southeastern Alaska 1-3 101 to  115 
Yak uta t 

2)  Prince William Sound - 4- 6 181 to  240 
S ewa rd 

3) Cook Inlet-Barren Island 7-8 241 to  249 

4) Kodiak Island 9 251 to  259; 262; 291 

5) South Peninsula 1.0-12 272 to  286 

6) Unalaska 

7) Adak 

8) Far Aleutians 16-1 9 309; 359; 369 

9) Western Bering Sea 19 351 
Pribilof Is  Lands 

10) Eastern Bering Sea 18-19 350; 311 to 318 (except 
311-10) 
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The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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